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Abstract 



PROBLEM TO BE SOLVED: To provide a liquid crystal display element with little deterioration of 
display quality caused by temperature variation by improving the temperature characteristics of the 
display quality affected by high hardness and low elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of substrates 1 , 2 equipped with transparent electrodes 5, 6, 
spacers 3 arranged between the pair of substrates 1 , 2 to maintain the gap between them constant and 
a liquid crystal layer 4 enclosed between the substrates 1, 2. In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum of repulsion of the spacers 3 and the internal pressure 
of the liquid crystaj layer 4 is always nearly 1 atm and the repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer linearly vary respectively with respect to temperature variation in the 
use temperature range of the element. 
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H^B« 4 i: ^^^--^ 3 iOKI6:>7 PrfctCi-^T;^ 

[0090] iM^<7)±mzitmLXm^BM4cr>[^m-i)^± 
^fSt. ^^'^^-^■SiORS&^lPrJiM^-rS**, 

i.zt^i-fh-s^^mm ( 2 o°c*>A>6 o°c) tii. x^-^ 
?>x^-v\i. wiFBm4fNm^timx'^SR^:hP r 

. 2&I*Ilil*^/bJ¥L±lfX, M 

^iifzmis.^m^i-h. f&miz. mi (t) iz^-tx 
oiz. =^-;i^U7 izx-yxm^^iimm^MM. m 
mmii^iz.mi^. 

[ 0 0 91 ] 07 ( c ) (C. m^B0^^^m7 ( b ) 
■r, 07 ( b ) iz^-fX 0 ^z-^^^(r)Wi^mmf-^ 

i^w-t^b, m^Bm4cofkimm^'ix^—^3cnR^ 

•C. ftjam*^'il^?a§xxfv^t't. 07 ( c ) 
$it^id{c. ^^{CTUiO^m (07 (a) ) \,zw.h. 

[0092] wmm% 1 <r>^mb vtmrn^mt 

<'SrVV *n 5 0^fflV^^:^c7)^gfBS3^^ 

f <^;aK^^i(:t;Stt-5 X'^-- t(5D*tl^-0 1 4 {c^^ L . 
0 1 5 tifc«fW<?)MBlrii 1 5 1 OrtEi: X^--9- 1 5 0 
b cOK^i TK-r « 1, i; 1 1 5 0 

[0093] CliOClfcti:. 01 5lc:{,5^§nTV^S. BP, 

tu^Lhcosis-c'ji. w^^±^m.'o%h^x\^h'm]<D 
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C0 0 94] C<?Oj;a{cbT, ^HMcO^^T'ii:. 

s 4>tc. iiaMcfev^-ciasffifflf 2 o°c->-6 a 
tt. Jg^^jg, ffJ»^i;"^«3i^tf-^^t{:J;0. nil 

h^t \t^j:i>^'^ t^. t , t S C k t> =3:*^-:. 

/i. . ■ . . • ■ . 

IPS (In-plain switched) TN 

STN (Super Twisted Nematic) 5S 

S^t^^>-Ty-7'5-y^'^-K (NB) St^3^*s^ 

5iteaS^i:^.?.y-'7U-7^V^ ht-F (NW) 0 

tT {i , *ll*SiOJ^»-C1i . >t/L 3 0 0 fli/m m « h 
Ltz-bK 0m/mm^ti^C:>±f\,2 0 0 0<i/mm2 

^<^j:i>!.zLfzti<'^X. ^m^^<^ixifii:'h^<tX 
nSfeTppTig-cfc^, jit^145:1#^7t4^{c. 



it±mm^^i^t tzMz . m^Bmi.mmwuzm 

Xfi>I.mzm^X , »SFBl{cfe)-{c 0 . 3 k g f / c 

mk. m^^£k'imitr^zkizx^, o . i kgf 
-^xmmizmmmxhh, 

[ 0 0 9 8 ] ? fetJi, X'^— 9-i^)5¥tt^S-fa^^ 

cot-:. *||]!^^cOJg«T1i:''^°:^^/^ffi^Offffi^|•e^gSL•rv^ 
■2. *\ fe^B^^^rtSPiO^B^sl 4 <OI*IflE<7)#lft(C J; 1) 
iei^L-CtML.^i.^v>, ccoli. ?R^Bl4coi^KcOflX 
Od-SfflJi:, :^/L0. Iksf/cm^ip^l. 0kg 

m^mi. 'tjmmmmm^zjm.x$^<^j:'y 
xLt^tz)i>:mimmx'$>?>. 

10 0 9 9] X^-^m^b LX . *»ft<7)J^®T{4, 

is^t^wc^sv^T, 2m.i^xkiM^ixm^^tz. m. 
tmmx'hi. 

[0100] tfztmi^<^mmx'\i.. mM^^m^x 

m^m&irzt)K mui±Bit^mt-h^iryxT^ 
^mLizrux^j:t'X'x^-^^m&Lxi>mmizm 

[ 0 1 0 1 ] i^^, ^m&mmxu. ^yxmRi:m 

v>^:J^{c-?v^T^;t*». x>( -/^y^m'FkLXT 
r X 'J 3 >•S«$:fflV^^t a - S i T F TS«, 
Yy^^ i- >J y r? y T F TS^ , § ^ icji: 
ffiS^f y y 3 VT F T»K, ^T--;utc J; 

^B^fffkLf^--Ky y :j y^te: $ /^tcti, fin^^^'f ^- 
K T F D ^-'f^fiKs ^i/cii^^ST ^f^y-^y-'j^xm 
mx'h. nmmmmx'hi, 
[ 0 1 0 2 ] tfv:. x'^.-Hft-* 7-7 ^ >v^-^<mm 
m<^Mytmzmffiixi>x^K z<Dm. zixt><7)x^- 

"^mx'h^, 

(0103] (m&cr)mm2 ) m9iim&cr)mm2iz^ 
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faff 41Z^IX m^2 0t ^jH"^ h U ^' X 2 1 *"^> 

?R^b2 0 t^^^ h ^) 9X 2 1 i:^#:«lt*{i:. fc'fc 
[ 0 1 0 4 ] ceo J: ^ ^:iS*^¥:»-|5:M^fB^S^^'C 

mcomm 1 1 mm(r>ti.^x^-v3i:m^^i-zm^t l 

cotii, fiMiS^IEHi 0'C*^^>5 0x:it'-fejH*3f)^'J% 

[0105] :^%mmB2X'immnmi^^'yx^ 
mm^^tzij^, -/^y/m^^sHifim^^ntzT^ 

T . tttt t L < {mmk'^x^-^^mwi. lx tuss^ 
mx-hh. ^'ij. r9'f'i:/^Y')^xms.tLx. r 
^/i/7r>?.TFTfflg(^fl!!. wmm^^'m.<7iW&ru 

yTFT^. m.wmi^m.(r>-nmzx*)i^¥B{t^ixfz 

[0 106] rav''x:7->3>T'fxru'fy>friC- 

v-ti z^mm-'^'^mm uzmm.^m^m^^hh. 

my- V ft ii±^y-xff^^±. t l < iic^i-^. 
i^-^\^x\^hu^, "^v'Y%wm:^^znm-hi.o 
^znw^^zim.%, L<\tiimmnx^~^%^m 

I, i t i 0 , S3 > b 5X V- , ^Pgp*JMr|gX'. §^ 



[ 0 10 7 ] {^(nm&'i ) 0 1 Q\mk<mn.3\z 
mhminmm'^(mmmx:h i . ^mt^mms o 

?Sa^B^«^ti. IIMcom«2-Cie^L/cK^^#ISS 
vSB^B«S^«i^-C1±. Sa^B^^coSElbttA^J^-C^NS < , 

^rv^f>:i6T-^)l., c:<o/ii6. mmcommix'immi^ 
m'¥X'^-mm-t^'^(^i^x^^-^fzi)K 
mmm^^TX'ii. ff^^s^a-c^HiSrffi® 
tim^^hh, ^zx\ iMmm^mm-^fzi^. * 

Mcojgffi 1 (cfcv ^t siBfl bfzumx'x^-^^zwmn 

[01091H10 (a). 010 (b). 01O 

(c ) i^mix. mz^M^j:isjminzx'o . *i& 
mz^ h mig^m'^^z^ t h ^jt-t^^^^btcov ^xm 

[0110] , a 1 0 ( a ) {c^s {^mwmm 
t'{i:2 0'C) <ri%^\,zmhm^n^mi-<^^i^ 

■t. Zcr>^mX'\i. ±9&t1^'^ilf.m22(r>mxm. 

1. 2{zn-thm) mT. mskmi^nmbn^^. ) t. 

cO^'nE.M<9mi3^^2tX<^:ffyxm^l . 2iztah 

[01 1 1 ] 01 0 (b) g|l 0 (a) fiOS«a*t«i 
^OJKb^b^t^^^^K^ ("*IIJ4^?^.^lT'«i8 5°C) t# 

M*tJ:'?JSfBiil*Iffi*«t|JotTV>S. *SISg«7)}^ 
®t3Mv^TliX'^--9-3cr)^i55gC^Slli7. 0—10. 
0 X 1 0^5 ( 1/K ) . ?etBW4<^^»P«i7 ■ 0 
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X 1 o-t ( 1/K ) , ^jf^-? v')-?x2i (T^mmk 
mtxK-^ 3 (r)wm.\mt nm^a^mx-h h.t 

fz . 2 2 i.zmhm.ie 2 0 tm^l-'? h U 2 1 

i:(^*aJt*{i<5{i'4*ri'-C'fel>, ZcntDsb^ X^— T 

3 V y^)9x2i (nm^m t ^ if iiST 

[ 0 1 1 2 ) a 11 -^^mEiOTT'iO^H^B^^ 

rtffP i feX'^—^f-ScOSII^jP r fccOKflcT)— ^Jt:n^ 
■t. I^HKitv^TJi, :*:mE*n- Qkgf/cm 
^T-*.!. , tt:- igltt {i2 0-C*»^ 6 O'CtX'fOmMcO 
iaKT^^-r. 0. 3 kg f /cm^A^^O. 

7kg f/cm2R3T'COffiffl<7)ff;:']P^^-r, ^ii. * 
^HM«IIS^St::J:fx{±\ 0'C*-t>8 5"CWiaJKi£ . • 
ffl, 0. 1 kgf/cm2*»<^0. 9kgf/cm?<:?)ffi 

L . -.^M^ L 2 tiX'^-- 9- 3 jDi^S 5:J]-r^r:b*>* 
fiifflm$>5t 0 f 3 CORII:^] P r Sr^-t , UlT, 

*{4®«^)7t '3«0X^— r 3 9-3 

[0113] i:l^^aJSlgH^c^3v^T(i. m^m^zi^:^ 

x'^-if 3 cog:i&:^] P r J; -0 

[01143 §S<0J:#(Cit^LT?58«aJIWBE*5±#-r 

Stfcttl. 2 0°C~6 0'Cc^M^&S.&.MTli. 
■^Sii^zK^^P r^^^h ( 0°C*^A>8 

fzmi:m-fl . ^*S<Ifc, 010 ( b ) l,z^-tlo 

iz, '>-ji^7izx-oxm^^tihmmmm'\: mm 
^nm^zt&ifih. 

(0 1 1.5] 01 0 (c) i,zm^Bmm=Fimio 
( b ) iz^jktti-^^mfi'h^^tx'^miz&T^-^tz 
mi^. a 1 0 ( b ) ic5^f ck 0 iz-^i^miCom^B 

2ii. ;ffvxm^l . 2tx^—^3ti)^mi,zmmiti: 

^mtLT. -si§,imti^(:>Mmiz^&^ixfz^'^T 

t . 0 1 0 ( G ) iZijk^iXl X 0 l,z: ^i,Zyz<^yim' 
(Pl 0 (a) ) {CM^, 

[01 1 63 tLt. X^~^iz^^mm^^^j:»ix.il 



[01173 tt:. m^^jkm^fio^^m^ mm 
o'c) ^T'iST§-ti:i>fc. m^gmm?*-TcMm^ti 

C c7)Jl-^T- , H 1 g iZm-t 1 0 (CX'^-Hf 3 
||:>3P rti:-?T, j5J'b«2 2<0Jl;^TcaJ-S{cS/i 

B^B«^^{±. ?Sb^bS|*IEE!:X'<.— 9-cOR%:>]Pr i:(c 
i-yX±9.mzmith<. 

[0,1 18] tU:coJ:3lc. :^'^--9-3*«3»ttWtcfflS 

ffywimmco^^i-^hib-m^Bmcom^T c coif Aj-^i^ ^ 
Lrzi}\ ^m&<7)mm<oaMz^ mm. mmnMcoR 

[0 1 1 9 3 47^:, Km.<Oi&^a^^sm^z:mrUz 

mzii. mmmmeffyit'oizmmmiz^m^rij-zm^ 

(0 1 203 4/j$ ^>t. ±ieW^i^v^T(i, Si^ 

3 (r)^m Prt L . ^tl (,^mf}^iz^t ^ I 
^^i5gO*»BJOSSm*^^il^i^. XsiiS^mz^mti 
tij(r)X'i3i^£\i\ 

(01213 JiLt, *%BBcouTi¥SflW^^tfo^c 

^xt<r>mmt Lxmm(mmx-^F^-^iihXo^j:m=^ 

-^hV-fX fpizm^r^ij^Wltt N C A P ( Nematic-Cu 

rvilinear-Aligned-Phase) Jgc7)^^t)0{C> jS^fflSrJ^ 

^■r i.?gB^a4'(:;e^? {t^ifSiiA^ 3 <ii:7cMgt^ t l < (sa 

/M4?S4^{C*irf$PN (Pplyoer-Netwprk) im^m 

\^^xi>nmizmm^Thh. 

( 0 1 2 2 3 ±fesite(7)jg.«2 . sx-m^m 

mt^t}R^Bm^m^w-ii^mitxmzi m^^^ 

m^f^izyEmitcifi. ^KTxKtikmm^Hz^^'f- 

m%mm^Bttmw.-^mmm:^^'^^^^<^^^*'' 

[0 1 233 tfz. ±Mmm<^mmx-3X'ii. ~n<^ 

Wim^m^zwm^-ttx-<~^i:m&ix\.^i 
A\ x^ 'v^y-/m^tcKi^m^^titzT9 f -f y-7 h 
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[0 1 24] ifc, MmM<7immi—3X'\i. m.^t^ 

COI25] 

hV9 xs^t L < m\^mm.<^n^mz. ai^t t < 

X'i t , , . 

[ 0 1 2 6 ] . ®^i-1^i^mB%«^S-?&«#t 

[01 ] ^co}^®l{'^i.?SB%^*^i^<?)Bfffill-C* 

I., 

[02 ] nifeo^jsiic^ajsa^^^^cositxea 
[13 ] m.<m% 1 wMsjgB^Ba^^f tcisffisiis 



[04 ] XA^-- »?-co^^?ggiJSr*1-0T'fel. , 

ms I x^-^-trcm&Mimmt^fzi^inmx'^)?,. 

20' cff)^izmMifzb$(^m^im^M6fzi!b<^ 
mx'hh. 

[07 ] mmmmimm^am^m'fimi&t-^4 

ms I mm<rmmuz^m^^^^^zt5\;^x. - 
M^;^<^TX'cr,m^Bmm^m&(^&mmmx-niSL 

[09 ] HMcTJJg® 2 t^SM^B^^^cOlSffill-r'S) 
^. 

[0 1 0 1 mmmm 3 tcfcttsstfa^T^i^ivfcv^ 
hi, 

[011] IISS<^«S3{cfe(t^?g[B^B«S^^Ci>».^ 

x'^i§m/m^^tii^<r>miHm[^zp i tx^—t 

[012] ^^Mco^gB^B^^^^^^^5^t|.^5S%^a3S* 
wf[thti»vmx'hi. 

[013] tM*MO©^^^:«-S:S?gB^ea^T^^fc*3(t§ 

^)m^immxhh. 

wm-htc)f)<^mx'hh. 

[015] m^mm 1 (c^wsiti^tf^jgB^^s^^ 

tfcV^T, -^^coTT-cO?SB^BfeT^l^*%rS^OjS 

1. 2 : , 
3 : X^— t 

5.6: SBB^ . 

7 : 

2 2 : «:J)-i^^US^B^B« 



[01] 



[04] 
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[117] ims] 
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[Hill [01 2] 
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[01 5] 




F-y-M^) 2H089 LA09 LAIO LA16 MA04X 

MA05X NA14 NA25 PA06 
QA04 QA14 QA16 RA05 RAIO 
RA13 UA05 



